The replicative helicases of bacteria, archaea, and eukarya can unwind RNA-DNA hybrid substrates.
Replicative helicases are hexameric enzymes that unwind DNA during chromosomal replication. They use energy from nucleoside triphosphate hydrolysis to translocate along one strand of the duplex DNA and displace the complementary strand. Here, the ability of a replicative helicase from each of the three domains, bacteria, archaea, and eukarya, to unwind RNA-containing substrate was determined. It is shown that all three helicases can unwind DNA-RNA hybrids while translocating along the single-stranded DNA. No unwinding could be observed when the helicases were provided with a single-stranded RNA overhang. Using DNA, RNA, and DNA-RNA chimeric oligonucleotides it was found that whereas the enzymes can bind both DNA and RNA, they could translocate only along DNA and only DNA stimulates the ATPase activity of the enzymes. Recent observations suggest that helicases may interact with enzymes participating in RNA metabolism and that RNA-DNA hybrids may be present on the chromosomes. Thus, the results presented here may suggest a new role for the replicative helicases during chromosomal replication or in other cellular processes.